We present measurements of the branching fractions for the three-body decays B 
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From these measurements we determine the fractions of resonant events to be fB 0 ! D K 0:63 0:08 stat 0:04 syst and fB 0 ! D K 0:72 0:14 stat 0:05 syst . DOI: 10.1103/PhysRevLett.95.171802 PACS numbers: 13.25.Hw, 14.40.Nd Several independent measurements are needed to test the standard model description of CP violation. The angle can be determined using decays of the type B ! D K [1] . The experimental challenges are color suppression of the b ! u transition, reconstruction of D 0 CP eigenstates, and interfering doubly-Cabibbo-suppressed decays (DCSD) [2] . Also, two-body mode analyses are complicated because there are eight degenerate solutions for in the interval 0; 2.
In recent papers [3, 4] three-body decays have been suggested for measuring , since these do not suffer from the color suppression penalty. Furthermore, the channels B 0 ! D K 0 do not have the above problems with CP states and DCSD interference, and can resolve most of the ambiguities [3] . The angle can be extracted from a time-dependent Dalitz analysis of these decay modes.
The analysis presented here is based on 81:8 fb ÿ1 of data taken at the 4S resonance, corresponding to approximately 88 10 6 B B pairs, with the BABAR detector [5] 
, and the absolute values of the cosine of the polar angles of the B momentum and of the B thrust direction [6] . Here, p i is the momentum and i is the angle with respect to the thrust axis of the signal B candidate of the tracks and clusters not used to reconstruct the B. All of these variables are calculated in the c.m. frame. The coefficients are chosen to maximize the separation between the signal Monte Carlo distribution and 9:6 fb ÿ1 of continuum events from data taken 40 MeV below the 4S resonance (off-resonance data). F has negligible correlations with m ES and E.
After the event selection, approximately 5% of the events have more than one B 0 candidate. We choose the one with m D closest to the expected value and correct for differences between data and simulation. In simulated signal events, the final selection is 19.3% efficient for B 0 ! D K 0 and 15.5%, 3.9%, and 8.2% efficient for
, and K ÿ ÿ , respectively. We perform an unbinned extended maximum likelihood fit with the variables m ES , E, and F on the selected candidates, using the logarithm of the likelihood
where P ij is the product of probability density functions (PDFs) for event i of m i ES , E i , and F i , and N j is the number of events of each sample component j: signal, continuum, combinatoric B B decays, and B B events that peak in m ES but not in E signal region (denoted peaking B B background). The signal is described by a Gaussian distribution in m ES , two Gaussian distributions with common mean in E, and a Gaussian distribution with different widths on each side of the mean (''bifurcated Gaussian distribution'') in F . Their shape is obtained from the high-statistics data
for F , and all nine parameters are fixed in the fit. The continuum and combinatoric B B backgrounds are described by empirical endpoint functions [7] in m ES , linear functions in E, and bifurcated Gaussian distributions in F . The F distribution of continuum is obtained from off-resonance data, while the F distribution of the B B backgrounds is obtained from Monte Carlo simulation, and compared with data in high-statistics samples to ensure that there is no significant difference. The two F distributions and the common endpoint in m ES are fixed in the fit, while the m ES shape and E distributions are left free to float, leaving four out of 11 parameters free in the fit.
The peaking B B background is parametrized by a Gaussian distribution in m ES , an exponential distribution in E, and shares the PDF in F with the nonpeaking B B background. The mean and width in m ES of the peaking B B background are fixed to values obtained from Monte Carlo simulation, which are consistent with values measured in the E sideband of data, thus adding one free and two fixed parameters.
The likelihood function is determined by the 27 parameters described above, of which all four yields and five background shape parameters are fitted. Subsequent to the fit, possible residual backgrounds from combinatoric D and K The results are shown in Fig. 1 , while yields and purities [defined as N sig = 2 N sig ] are listed in Table I , with the K resonant part included in the three-body state. To determine the three-body branching fractions optimally, a mapping of the efficiency across the Dalitz plot is needed. This is obtained from simulated signal events. Incorporating the efficiency variations ( 30%) across the Dalitz plot requires a measure of the (a priori unknown) event distribution in the Dalitz plot. We obtain the number of signal events from the likelihood fit using weights defined as
where N j and P ij are defined as in Eq. (1), and V sig;j is the signal row of the covariance matrix of the component yields obtained from the likelihood fit. These weights W i sig , which in the absence of correlations are signal probabilities P sig =P total , contain the signal distribution and its uncertainty for any quantity, uncorrelated with the variables in the likelihood fit [8] . It has been checked that the Dalitz variables have no significant correlation with the likelihood fit variables. It should be noted that because of 
the use of the covariance matrix, the weight can be negative especially for backgroundlike events. The efficiency-corrected Dalitz distributions, weighted by W sig , are shown in Fig. 2 . The K 892 resonance is dominant in both the B 0 ! D K 0 and B 0 ! D K 0 modes, while no other resonant structures are significant. In the B 0 ! D K 0 channel, the spin-1 K meson has the helicity distribution dN=d cos / cos 2 , where is the angle between the K and the K 0 in the K center of mass frame. This can be seen in Fig. 3 .
The systematic errors are summarized in Table II . Most systematic errors are due to possible differences between data and Monte Carlo calculations. The tracking efficiency residuals and associated systematic error are obtained from a large sample of decays. The efficiency correction as a function of the position in the Dalitz plot obtained from simulated signal events comes with systematic uncertainties due to resolution effects and binning, which are mostly of statistical origin. A 1 variation of all fixed variables in the fit, including relevant correlations, is used to obtain the systematic from the uncertainty in the PDFs.
Our final branching fraction results, weighting the three D 0 modes according to their combined statistical and uncorrelated systematic error, are To summarize, a clear signal is seen in both the B 0 ! D K 0 and B 0 ! D K 0 channels, and in both modes the K 892 resonance is dominant. Defining the Both the method of this analysis and the resulting threebody branching fraction measurements are the first of their kind, while the resonant decay modes have been measured before [9] . To determine the sensitivity to of these modes, a time-dependent Dalitz fit is required, for which the data sample is inadequate. However, the branching 
